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CMATEMATHKA»
09.02.07 «MadopMANHOHHBIE CHCTEMbI H NPOrPAMMHPOBAHHE? (IIporpamMMHCT
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1. IEJJA OCBOEHMHS YUYEBHOM JUCHUIIJIMHBI

CozepxaHue porpaMMbl «VMaTeMaTHKa» HANPaBJIeHO Ha NOCTHIKCHHE CIIeYIOIINX LETei:
- oBecneuenue chOPMHPOBAHHOCTH NPEACTAB/ICHHH O COIHANBHBIX, KYTIBTYPHBIX M HCTOPUHICCKHX
(axTOpax CTaHOBJIECHUS MATEMATHKH;
- obecrieuenne CHOPMUPOBAHHOCTH JIOTHYECKOrO, IrOPUTMHYECKOro M MATEMaTHIECKOro
MBILUIEHHS;
- obecnieucHue cHOPMHPOBAHHOCTH YMEHHH NPHUMEHATH TNONYYCHHBIC 3HAHMS NP PEMCHHH
pasIMYHBIX 3a71a4;
- obecredenye c(hOPMHUPOBAHHOCTH TIPEJCTABICHAN O MATEMATHKE KaK 4acTH o611eyeIoBeuecKo
KYJIBTYpbl, YHHBEPCAIbHOM SA3bIKE HAyKH, [O3BOJSIOIEM OMMCHIBATE W H3yHaTh peanbHbIE
MPOLECCHI U ABJICHHS.
2. MECTO YYEBHO! JJMCIUILIUHLI B CTPYKTYPE IIIICC3

VyebHad AuMCUMIUIMHA «MaTemaTukay ABIACTCA YYeOHBIM IPEAMETOM obs3aTenbpHOM

npeaMeTHoit o6nacTi «MaTemMaTHKa ¥ HHPOPMATHKaY ®I'OC cpexnero obiero 06pa3oBaHHUA.
3. PE3YJIbTATHI OBYYEHHSI

B pe3y/bTaTe H3ydeHHs MAaTeMATHKH Ha 06a30BOM yPOBHE CTY/ICHT AO0/DKCH HAYIHTLCA:
Dnemenmul meopuu MHOJCECME U MAMEMAMUIECKOU 102UKY
- OnepupoBaTh MOHATHAMH: KOHEYHOE MHOKECTBO, OJJICMCHT MHOXKECTBA, TOIMHOMKCECTBO,
nepecedeHHe M OOBCHAMHEHHE MHOXKECTB, YHCJIOBbIE MHOKECTBA Ha KOOPAHHATHOH IIPAMOH,
OTpEe30K, MHTEpBaJl, IIOJyMHTEpBal, IPOMEKYTOK ¢ BBLIKONIOTOH  TOYKOl, rpaduyeckoe
TpecTaB/IeHHe MHOXKECTB Ha KOOPAMHATHOM [JIOCKOCTH;
- OlepHpOBaTh TOHATHAMH: YTBEPXKICHHE, OTPHLAHHE YTBEPHICHHS, MCTHHHBIC W JIOKHBIC
YTBEpIK/ICHHUS, IPUUHMHA, CIEICTBYE, YaCTHBIH CiTy4aii 00IIero yTBEpKACHHNS, KOHTPIPAMED;
- TIPOBEPATH PUHAIUIEKHOCTD 3JIEMEHTa MHOXKECTBY;
- HAXOUTh NlepecedeHne U 00beIMHEHAE MHOXKECTB, B TOM HCJIC IIPECTABICHHBIX rpaduyecky Ha
YHCIOBOM MPAMOii H Ha KOOPAMHATHOM IJIOCKOCTH,
- IPOBOMTH JOKA3aTENBHbIC PACCYHIEHHS Ul 000CHOBAHMUS HCTHHHOCTH YTBEPIK/ICHHH.
Yucna u uipacicenus
- CBOGOIHO ONEPHPOBATL MOHATHAMH: L€JI0€ YHCIIO, AEIUMOCTh HHCE, ODBIKHOBEHHas Jpo0b,
jecsThuHas apobb, palMOHAIBHOE YHCIO, NPUONHIKEHHOE 3HAYCHHE HMCIA, HacTh, MOJA,
OTHOIIEHHE, TIPOLICHT, [IOBLIIIEHKHE U TIOHMKEHNE Ha 3a/IJaHHOE YHCII0 MPOLICHTOB, MacmTad;
- IPUBO/IMTH TIPUMEPBI YHCET € 3aJIaHHBIMA CBOHCTBAMH AETTUMOCTH;
- OMepHpOBATh MOHATHAMM: JIOTapH(M 4YHCIIA, TPHIOHOMETPHYECKAad OKPYXHOCTH, palddaHHad H
rpaaycHas Mepa yrja, BelUYHHA yria, 3aanHoro TOYKON Ha TPUTOHOMETPUYECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YIJIOB, HMEIOIIHX NPOU3BOJILHYIO BEIMHHHY, HHCIA € 1 ;
- BBINOJHATD apu(METHUECKHE JCHCTBHUS, COYETAs YCTHBIC H ITHCbMEHHBIE IIPHEMBI, IPHMEHI IIpH
HEOOXOIMMOCTH BbIMHUCITHTENbHbIE YCTPOKCTBA;
- HAXOIWTh 3HAYCHWS KOPHS HATYPAIBHOH CTENEHH, CTENEHH C pPAlMOHAIBHBIM IOKA3aTENICM,
noraprMa, HCTOJIb3YS [PH HEOOXOMMOCTH BHIMMCIHTE/BHBIC YCTPOHCTBA;
- TIOJTE30BATHCH OIIEHKOM H MPUKUIKON NPH MPAKTHYECKUX pacderax;
- IPOBOJMTH O M3BeCTHHIM (hOpMYJIaM M TIpaBHIaM NPeodpasoBaHHUs OYKBEHHBIX BBEIPAKECHUH,
BKJTFOYAIONIHX CTENeHH, KOPHH, 10rapu()Mbl K TPUTOHOMETPHYECKUE QYHKIHUH;
- HAXOMWTh 3HAYCHHMS WYHMCIOBBIX M OYKBEHHBIX BBIDDKCHHI, OCYIIECTBISiS HEOOXOIMMbIE
MOJCTAHOBKH M Npeodpa3oBaHus,
- H306paXkaTh CXEMaTHYECKH YIOJ, BEMYHHA KOTOPOI0 BEIPXKEHA B rpajycax MilH pauaHax,
- HCIIOJIB30BATh IIPX PElIeHUH 3a71a4 TaOIWYHbIC 3HA4CHHS TPHTOHOMETPHICCKUX (YHKIMH yIJIOB;
- BBITIOJIHATD IEPEBO/] BEHUMHE YIJIa M3 PAAMaHHON MePbl B TPaIyCHYIO H 0OpaTHO.
Vpasnenus u nepasencmea




- Pemarer pamnuoHaNbHBIE, [OKA3aTENbHBIC H norapudMHUYECKHE YPaBHEHWs. W HEPABCHCTBA,
npocTeiiue HPPALHOHATLHBIE X TPUTOHOMETPHUECKHIE yPaBHCHHIA, HepaBeHCTBA U HX CHCTEMBI;

- HCIIONIB30BaTh METOJBI PElICHUs YPaBHEHHH: MPUBEJCHUE K BUIY "IIpou3BEeCHHE PABHO HYJIO"
WM "4acTHOE PaBHO HYJIIO", 3aMEHA IICPEMEHHBIX]

- MCIIOJIB30BaTh METO/] HHTEPBAJIOB UIA PELICHHA HEPABCHCTB,

- HCIIOJIB30BaTh rpadHuecKuil METOM UL NMPUOIIMIKCHHOTO peIeH s ypaBHEHUH ¥ HEPABEHCTB,

- wu3o0paxarb Ha TPHTOHOMETPHYECKOH OKpYXXHOCTH MHOKECTBO pelIeHHH MPOCTEHIIHX
TPUTOHOMETPUYECKUX yPABHEHHH H HEPABECHCTB;

- BBIIOJMHATH OTOOp KOpHell ypaBHEHHMil MM pELICHWH HEPaBEHCTB B COOTBETCTBMM €
[OMOTHATEBHBIMH YCIOBHAMH H OrPaHUYCHHAMH.

Dynryuu

- OnepupoBaTh MOHATHAMH: 3aBHCHMOCTH BEIIMYHH, dyHKIMS, apryMEHT W 3HadeHue (YHKIHH,
06J1acTh OTpeIeTeHusl ¥ MHOXECTBO 3HAYEHUi (PYHKIMH, rpaduk 3aBrcuMOCTH, rpaduk QpyHKINH,
HyTH (GYHKIMM, TPOMEXYTKM 3HAKOIOCTOSHCTBA, BO3pACTaHHE Ha 'HCIOBOM TIPOMEXYTKE,
yObIBaHHE HA YHMCIOBOM MPOMEKYTKE, HauOoJbIIEe W HAWMEHBINEE 3HadeHWe GYHKIMH Ha
YHC/I0BOM NPOMEKYTKE, IepHOMdecKas (pyHKIHS, ICPHO, YCTHAL ¥ HEUCTHAs ()YHKIHH;

- OTIEpHpOBATH MOHATHAMH: MpsAMas U oOparHas MpONopHUNOHANEHOCTD, TMHeNHas, KBagpaTH4Had,
norapudMudecKas u nokasare1bHas QYHKIUH, TPHTOHOMETPHHECKUE (yHKLIAH;

- OIpenenATh 3HAUYeHHe (DYHKUMM 1O 3HAYCHHIO apryMCHTa NPH Pa3THTHBIX criocobax 3anaHus
dyHKITH;

- CTPOUTBH TpadKH U3yUeHHBIX QYHKIHI;

- OMHKCHIBATH [0 rpadyKy U B MPOCTEHIINX CITydasX 10 GopMye NOBEJCHAC H cBoiicTBa QPyHKIHH,
HaXOUTh 110 rpaduKy GyHKIMH HaHOOIbIIHE H HAHMEHBIINC 3HAUCHHUA,

- CTpoMTh 3cKM3 rpaduKka (YHKIHMH, YAOBICTBOPSIOLICH NPHBEACHHOMY Habopy YycJOBHUH
(MpOMeXyTKH  BO3pacTaHHs/yObIBaHMSA, 3HA4YCHHE (QyHKIMH B 3aJaHHOH TOYKE, TOUYKH
9KCTPEMYMOB, ACUMIITOTEI, Hy/ ¥ (DYHKIHH K T.JL.);

- pemiaTh ypaBHEHHs, NPOCTEHINHE CUCTEMbI YPaBHEHMH, HCIONL3Ys cBoiicTBa (YHKUMH H HX
rpaduKoB.

nemenmbl MAMeMAMUYecKo20 anaiusa

- OnepupoBaTh MOHSATHAMH: IIPOU3BO/HAS (QYHKLMU B TOUKE, KacaTenbHad K rpaduKy OYHKIHH,
[pOU3BOAHAS (DYHKITHH,

- BBIMHCIISTH MPOM3BOAHYIO OAHOWIEHA, MHOTOWIEHA, KBAPATHOTO KOPHS, MPOHU3BOAHYIO CYMMBI
byHKIHH;

- BBIYMCIIATH IIPOM3BOMHBIE NIEMEHTAPHBIX DYHKIHH M HX KOMOMHALMH, HCIIONB3Ys CHPABOTHRIE
MaTepHaIbl;

- HCC/efOBaTh B MpOCTEHIMX cilydasX (yHKIMH Ha MOHOTOHHOCTb, HAXOIWUTh HanOONBIINE H
HAMMEHbIITHE 3HadeHHs PYHKIHMH, CTPOUTH rpagUKy MHOTOWICHOB M MPOCTEHIIHX PalHOHANBHBIX
byHKIME ¢ UCTIOIB30BAHHEM alllapaTa MaTeMaTHIeCKOro aHaiu3a.

Cmamucmuka u meopus 6eposimiocme, 102UKka u KOMoUHamopuxa.

- WMeTb TMpeACTABIEHHE O JMCKPETHBIX H HEMPEPHIBHBIX CIy4YaHHBIX BEIHUHHAX H
pacrpezie/ieHusiX, O He3aBUCHMOCTH CITy4aHHBIX BEJIUUHH;

- HMETb [IPE/ICTABIEHNE O MATEMATHYECKOM OXKW/IAHHH H AUCIICPCHH CTyHaHHBIX BEJIMYMH;

- UIMETb MpPeICTABIEHHE O HOPMATBHOM Pacnpejie/lcHHH i MPHMEPAX HOPMaIbHO PACIPECICHHbIX
ciy4dalHBIX BEJTHYHH,

- MOHUMATh CYTh 3aKOHa OOJNBIIHX YHCEN U BHIOOPOYHOTO METO/1a U3MEPEHHU BEPOSITHOCTEH;

- HMeTb TpEJCTaBjieHHe 00 YCIOBHOH BEPOSTHOCTH H O MOJHOM BEPOATHOCTH, NMPHMEHATL HX B
peLIeHrH 3a/1ay;

- IMeTb NPEACTABIeHHE O BAKHBIX YACTHBIX BH/AX Pacrpe/IeNieHuH M NPUMEHATE HX B PCUICHUH
3a/1a4;

- IMeTE NPEJCTABIEHAE O KOPPEJIALMH CIIyqaifHbIX BETHYAH, O THHCHHOH PErPECCHH.

Texcmosgole 3a0a4u

- Peluarh 3aja4y pasHbIX THIOB, B TOM YHCIIC 3a/1a49H MOBBIICHHON TPYIHOCTH;



- BRIOUPATh ONTUMAJIBHBII METO/] pelleHusl 3a/la4ui, pacCMaTPUBasi pa3JIMUHbIE METOIBI;
- CTPOHUTH MOJIENIb PELIeHHUs 3a1aul, IPOBOAUTD J0KA3aTE/IbHBIE PACCYXKACHUS;
- pemaTh 3aja4u, Tpedyiomue nepebopa BapHaHTOB, NMPOBEPKH YCIOBUH, BhIOOpA ONTHMAIBHOIO
pe3ynbTara;
- aHAIM3UPOBATH M WHTEPIPETHPOBATH pPE3yNbTaTbl B KOHTEKCTE YCJIOBHA 3alayd, BBIOHpATH
peLIeHHs, He MPOTHBOpeYalie KOHTEKCTY;
- NIePEeBOMUTH TIPH PEIICHHH 3a1aqd MH()OPMAIHMIO H3 OJHOH (HOPMBI B APYrylo, UCIONb3YsA NpH
HeoOXOOMMOCTH CXeMBI, TaOInIEl, rpadyKH, MarpaMMBL.
T'eomempus
- OnepupoBaTk TOHATHAMH: TOYKA, MpsAMas, MIOCKOCTb B IMPOCTPAHCTBE, NApajLICIIBHOCTh H
NePHeHAUKYISPHOCTE MPSIMBIX U IIJIOCKOCTEH;
- MIPUMEHATH JUIA pelIeHHs 3a1a4 reoMeTpuyeckre (aKThl, €ClIH YCIOBHS NMPHMEHEHHs 3alaHbl B
ABHOM (popme;
- peluaTh 32124l Ha HAX0XKICHHE reOMETPHUECKHX BEJIMYHH M0 00pa3liaM HiIH alrOPHTMAaM;
- nenathb (BEIHOCHBIC) IIIOCKHE YEPTEIKH U3 PHCYHKOB 00BEMHBIX (Uryp, B TOM YHCIIEC pUCOBATh BHI
cBepxy, cOOKY, CTPOUThL CEYEHUS MHOIOI'PAHHUKOB;
- M3BIIEKaTh, HHTEPIIPETHPOBATh M IPeoOpa3oBLIBaTE HH(POPMALIHIO O reOMETpPHYECKHX (Hrypax,
MIPENCTABICHHYIO Ha YepTekKax;
- NpPUMEHsTh reoMmerpudeckue (hakThl [UIs peIleHHs 3a7a4y, B TOM YHUCJIE NPEeANoJaralolux
HECKOJIBKO 1IAroB PEIICHHS;
- OIIUCHIBATh B3aMMHOE PacIlOJIO)KEeHHE MPSAMBIX U IJIOCKOCTER B MPOCTPAHCTBE;
- (hopMyTHpOBaTh CBONWCTBA U NPH3HAKU (HUTYD;
- IOKa3bIBaTh FTEOMETPUYECKUE YTBEPKICHHS;
- BIAQJeTh CTaHJApTHOH KiaccH(HKalHeld NpPOCTPAHCTBEHHBIX (Uryp (IHpaMH/bl, IIPH3MBI,
napasulenenunessbl);
- HaXO0/iuTh 00BEMBI U [LIOLIAJH IOBEPXHOCTEN r€OMETPHUYECKHX TEJI C [IPUMEHEHUEM (POPMYIT;
- BBIYHCJIATE PACCTOSAHHA H YIUIBI B IPOCTPAHCTBE.
Bexmopui u koopounaner 8 npocmpancmee
- OnepupoBaTrh NOHSTUSIMH JIEKapTOBbl KOOPJMHATHl B MPOCTPAaHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOpa, YroJl MEKIy BEKTOpaMH, CKaJApHOE NPOH3BEIEHHE
BEKTOPOB, KOJJIMHEAPHEIE BEKTOPHI;
- HaXOIHUTb PACcCTOSIHHE MEXIY ABYMS TOYKAaMH, CYMMY BEKTOPOB M IIPOM3BEJIEHHE BEKTOpa Ha
YHUCJIO, YTOJ MEXIY BEKTOpaMM, CKalsApHOE IIPOM3BEICHHE, pacKiajblBaTh BEKTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM;
- 3a71aBaTh [JIOCKOCTh ypaBHEHHEM B JIEKapTOBOH CHCTEME KOOPIHHAT;
- pemath NpOCTEHIIHE 3a]ja9¥ BBEICHHEM BEKTOPHOr0 Oa3uca.
Hemopus mamemamuru
- IlpencrapnaTe BKIAaI BHIJAIOLIMXCH MATEMATHKOB B Pa3BHTHE MATEMaTHKH M HHBIX Hay4YHBIX
obnacrei;
- MOHUMATh POJIb MATEMATHKH B Pa3BUTHH PoccuH.
Memoowvr mamemamuru
- Hcnonb3oBaTh OCHOBHBIE METOb! JIOKA3aTENbCTBA, NPOBOAUTE [OKA3aTEIbCTBO M BBIIOJIHATH
OIIPOBEPKEHHE;
- IPUMEHSTH OCHOBHBIE METOBI PEIICHUA MAaTEMAaTHYECKUX 3a/1a4;
- Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEpPHOCTEH B NPHPOJAE XapaKTepH30BaTh KpacoTy H
COBEPIICHCTBO OKPYKAOUICIO MHpa U MPOU3BEACHUH HCKYCCTBA;
- IPHUMEHATH MPOCTEHINNE MPOTrpaMMHBIC CPEACTBA H 3JIEKTPOHHO-KOMMYHHUKALIHOHHBIE CHCTEMBI
IIpY pelIeHHH MaTeMaTHYeCKHX 3a/1ay.
4. COJJEP)KAHUE YYEBHOU JUCHUILINHBI

B paMkax JUCLHIUIHHEI CTYAEHTHI H3y4YaloT CIEYIOIIUE TEMBL:

Beenenne. Yncna. [pubmmkennsie Beraucnenus. Kopuu, crenenu u norapudmMel. OCHOBBI
TpuroHomerpud. OyHKIHH, UX cBOMcTBA U rpad)UKU. YpaBHeHHs U HepaBeHcTBa. [IpoussoaHas u



ee npumenenne. [leppooOpasnas u unterpan. DieMeHTb! KOMGHHATOPHKH, TEOPHH BEPOSTHOCTEH 1

MaT€MaTHYECKOH CTaTHCTHKH. [IpsMble M IUIOCKOCTH B MPOCTPaHCTBE. MHOTOTPaHHHKH.

Koopnunarst u sextopsl. Kpyraeie tea. OGbemsl Tein. O6o61narolnee noBTopeHHe

S. BUJ ATTECTALIUM - Dk3amen

6. KOJIMYECTBO YACOB HA OCBOEHUE YYEBHOM AU CIHUTIJIUHBI
MakcumanbHas yqeOHas Harpy3Kka oOyudarommerocs 254 4acos.
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